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[57] ABSTRACT

Tool for binding an object by means of a strip, which
has a strip tongue and a strip lock with a strip opening
which receives the free end of the strip tongue. The tool
comprises a lock holder and a loop guide, which origi-
nates from the lock holder, returns thereto and can be
opened and closed, for guiding the strip around the
object to be bound. Furthermore, the tool comprises a
slide for feeding the strip into a position in which the
strip tongue 1s located 1n the loop guide, and the lock is
located in the lock holder. According to the mnvention,
the lock holder is at least partially formed by the slide.
In consequence, other holding parts having associated
drive and control means are superfluous for fixed enclo-
sure of the lock in the holder. The part of the lock
holder which is arranged on the slide may have a guide
for the free strip end which enters into the lock holder
region from the loop guide. In consequence, it is possi-
ble to arrange the lock holder directly on the circular
circumference which is available for retaining the ob-
ject to be bound.

6 Claims, 3 Drawing Sheets
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BINDING TOOL

The invention reiates to a tool for binding an object,
for example a cable harness, by means of a strip, which
has a strip tongue and a strip lock with a strip opening
which receives and holds the free end of the strip
tongue. The tool comprises a lock holder for retaining
the strip lock during the binding process and a loop
guide, which originates from the lock holder, returns
thereto and can be opened and closed, for guiding the
strip around the object to be bound. The tool further-
more comprises a slide for feeding the strip into a posi-
tion i which the strip tongue is located in the loop
guide, and the lock is located in the lock holder.

When the tip of the strip tongue is pushed into the
strip opening of the lock, the strip lock must occupy a
precisely predefined position. It is known for moving
- holding parts to be provided for this purpose, which
enclose the lock in the provided position (U.S. Pat. No.
3,891,012). Suitable movement and control devices
must be provided for these holding parts.

The mvention achieves a simplification of this ar-
rangement in that the lock holder is formed at least
partially by the slide.

The slide moves into its final position without special
control and drive means being required for this purpose.
For this purpose, the head of the slide is provided with
a shape which is matched in a suitable manner to its
function as part of the lock holder. In addition, the slide,
or the head of the slide forming the holding part, is

guided in a guide which fixes its position with respect to
the lock holder.

The position of the slide head in the lock holder is

thus determined on the one hand by the guide whose
guide surfaces run parallel to the slide moving direction,
and on the other hand by a force which holds the slide
head in the holding position. In this case, it may simply
be the feed force which has previously fed the slide into
the holding position. However, separate devices may
also be provided for this purpose.

If the shide head is held in the holding position by the
feed force, its position along its guide is determined by
the resistance of the strip lock. On the side opposite the
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shide, the strip lock is therefore supported by a stop 45

which participates there in forming the lock holder.
Said stop expediently comprises a spur which is located
such that its tip lies between the original connection of
the strip tongue to the lock and the strip tongue and the
strip opening. This design has the advantage that the
spur takes over the task of guiding the tip of the strip
tongue into the loop guide during insertion of the strip.

If the end of the tongue which is passed through the
strip opening of the lock is not cut off directly behind
the lock, but projects a little beyond it, the spur is lo-
cated after the end of the clamping process between the
origin and the projecting end of the strip and can there-
fore prevent release of the lock from the holder if the
releasing movement runs at right angles to the strip
direction. In one advantageous embodiment of the in-
vention, it is therefore provided that the spur, and/or
other parts of the holder which engage in front of a
projection of the lock or in front of the strip, can be
pivoted away after the binding process, to be precise
expediently in the latter direction in which the lock is
intended to be removed from the holder.

According to one special feature of the invention, the
spur and these other parts of the holder, which engage
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in front of a projection of the lock or in front of the strip
which protrudes from the lock, are rigidly connected to
a part of the loop guide which can pivot, the pivoting
point being arranged such that the spur and these parts
are moved during opening of the loop guide somewhat
in the direction in which the lock is to be removed from
the lock holder. In consequence, not only are the spur
and these parts removed from the position in which
they would impede removal of the lock from the tool,
but they also complete a type of ejection movement, by
means of which the lock is removed with the strip and
the bound object from the binding position and can
therefore more easily be taken out.

According to the invention, the spur may also be a
part of a cutting device which is intended for cutting the
projecting strip end, or may carry such an element.

The free end of the strip tongue requires a guide in
order to reach the correct position for insertion into the
strip opening of the lock. According to the invention, at
least a part of this guide may be formed on the slide.
This has the advantage that the end of the loop guide
may be at a relatively large distance from the lock
holder, which allows the guide to be brought forward
very close to the circumference of the free space, which
is provided inside the loop guide for retaining the object
to be bound, for feeding the strip into the binding posi-
tion and for guiding the slide into the holding position.
In particular, the circumferential contour may also have
an approximately circular shape. This is in advanta-
geous contrast to known devices (EP-A 0,264,142) in
which the lock holder is arranged at the tip of an angled
interstice which emerges from the region around which
the loop is to be placed, which has the disadvantage that
the object which is to be bound, for example a cable
harness, is prevented from assuming the ideal circular
cross-sectional shape under the tension of the strip; this
can lead to inadequate strip tension or results in compli-
cations in the design of the tool. As a result of the ar-
rangement of the guide on the slide, in addition, so
much space is created between the end of the loop guide
and the lock holder that even those locks which are
particularly voluminous can be extracted therefrom,
because they are equipped with, for example, projecting
attachment devices.

The invention is explained in more detail in the fol-
lowing text, making reference to the drawing which
shows an advantageous exemplary embodiment sche-
matically, and in which:

FI1G. 1 shows a schematic longitudinal section
through the tool,

FIGS. 2-4 show longitudinal sections through the
front tool region, on a larger scale, and different phases
of operation, and

F1G. S shows a cross-section through the slide guide

According to FIG. 1, the tool has a tool body 1 and
a handle 2 by which said tool can be held. A guide
channel § for a strip 6 consisting of viscoelastic syn-
thetic material, such as polyamide, is located between
the walls 3 and 4 of the housing body 1. Said strip 6
passes in any desired manner into the position inside the
channel 5 which is shown in FIG. 1, for example using
automatic means, which are not shown, from 2a strip
magazine, or by hand. The strip has a strip tongue 7 and
a head 8, the tip of the strip tongue pointing towards the
front end of the tool body, which is shown on the left in
FIG. 1, while the head 8 is located at the rear. Located
behind the lock 8 in the guide channel 5 is a slide head
9 whose end, which interacts with the lock 8, is
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matched to the shape of the lock 8, and which is at-
tached to the front end of a flexible steel strip 10 which

1s wound on a roll 11. The head 9 and the steel strip 10
together form a slide for pushing the strip 6 out of the
position shown in FIG. 1 into that position (FIG. 3) in 5
which the strip is used for binding an object.

The edges 12 of the steel strip 10 project on the sides
beyond the slide head 9 (FIG. 5) and are retained by
grooves 13 1n the side walls of the guide channel 5 such
that they can slide. Furthermore, the profile of the
guide channel 5 may (but does not need to) be matched
to the profile of the strip lock 8 in order to hold the
latter at right angles to the feed direction on its way into
the binding position.

If the roll 11 is rotated in the arrow direction 14, the
steel strip 10 is pushed forwards with the slide head 9
along the guide channel 5. In order that the steel strip 10
does not stick during this between the roll 11 and the
housing wall surrounding the roll, it may have a preten-
sioning to hold it on the circumference of the roll 11. 20
The slide which is formed by the strip 10 and the slide
head 9 is drawn back into the original position shown in
FIG. 1 by means of a movement counter to the arrow
direction 14. Drive and control means, which are of a
conventional type and therefore require no description, 25
are provided for driving and controlling the rotation of
the roll 11.

At the front end, the tool has pliers which are formed
by the parts 15 and 16. Said pliers form a guide for the
strip 6 during its movement looping around the object 30
which 1s to be bound. The part 15 of the pliers can pivot
about the axis 17; the part 16 of the pliers can pivot
about the axis 18. Drive and control means are provided
which ensure that the parts of the pliers can pivot out of
the open position shown in FIG. 1 into further func- 35
tional positions, as is described in more detail below.
‘These drive and control means are of a conventional
type and are therefore not shown or explained.

In the opened position (FIG. 1), the pliers hold an
object which is to be bound, which may be, for exam- 40
ple, a harness of cables 19 (FIG. 2) which is intended to
be firmly bound together by means of the strip 6, as is
shown in the final phase in FIG. 1. In this phase, the
strip tongue 7 surrounds the cable harness 19 under
tension. The free end of the strip tongue 7 is guided 45
through the lock 8 and is fixed therein. The projecting
end of the strip tongue is cut off.

In order that the strip tongue can be looped around
the object 19 which is to be bound, the parts 15 and 16
of the pliers are moved into a closed looping-round
position, according to FIG. 2. They contain a guide
groove 20 whose width corresponds approximately to
that of the strip tongue 7 and whose depth is considera-
bly greater than the thickness of the strip tongue 7. The
guide groove 20 is bounded at its start by a spur 21
which is firmly connected to the part 16 of the pliers.
When the tip of the strip tongue 7 is inserted into the
start of the guide groove 21, which is carried out using
means which are not of interest here its further move-
ment is determined by this groove around the object 19
which is to be bound and which ends at 22 on the inner
end of the part 15 of the pliers.

When this final position is reached, the lock 8 has
likewise reached its final position, which is determined
by the lock holder. Said lock holder consists of a hold-
ing part 23 which is fixed to the housing and whose
surface facing the lock 24 is at least partially matched to
the shape of the lock. Furthermore, the already-men-
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tioned spur 21 and the region 35 behind the spur 21,
which is cut out in the plane of the drawing for the strip
to pass through but on the sides thereof (above and
below the plane of the drawing) can form stop surfaces
for the lock, belong to the lock holder. In the position
shown in FIGS. 2 to 4 of the part 16 of the pliers, the
spur 21 and the part 35 together with the holding part
23 which is fixed to the housing form a stop which is
matched to the shape of the lock 8 such that its position
in the holder can be determined unambiguously, pro-
vided the lock 8 is pressed against these holding parts.
This takes place by means of the slide head 9, which is
constructed as a third holding part. As a result of a feed
force, which is exerted continuously on the steel strip 10
and can be determined, for example, by means of a
sliding clutch or spring in the drive of the roll 11, the
slide head 9 presses the lock 8 against the holding parts
21, 23 and in consequence precisely determines the final
position of the lock. At the same time, the spur 21
catches between the strip tongue 7, where the latter is
integrally connected to the lock 8, and the aperture of
the strip opening 25, which is indicated by dashed lines,

- for receiving the strip tongue in the lock. This means

that, during the looping-round movement (FIG. 2), the
tip of the strip must pass through on the front side, but
behind the spur in the final state. The spur itself rests
between these two strip regions as a stop on the lock
body, and thus participates in the positioning of the
latter. This resting of the spur on the lock body is not
absolutely necessary. It is necessary only that the hold-
ing parts 21, 23, 9 interact with the surface of the lock
body in such a manner that its position is fixed unambig-
uously. |

The lock is shaped such that the strip takes its origin
approximately in the feed direction from the lock and
such that the strip opening 25 is approximately parallel
to this direction. Precise parallelism is not necessary.
The strip opening could rather be rotated, when consid-
ering FIG. 3, for example, even a little in the anti-clock-
wise direction with respect to the direction shown.

When the lock 8 has reached its final position in the
lock holder, the free end of the strip tongue is located
approximately at the end 22 of the loop guide or be-
tween this end and the strip lock 8. The strip tip is
preferably close to the lock 8. The strip tip must now be
inserted into the strip opening 25 of the lock. This is
done (FIG. 3) by the part 15 of the pliers being pivoted
further out of the loop position shown in FIG. 2, in the
arrow direction 26. In consequence, the extent which is
available for retaining the strip tongue 7 is shortened.
Since the lock 8 is fixed during this, the strip tip 27 in
FIG. 3 must therefore be moved further downwards.

‘When the part 15 of the pliers has reached its final posi-

tion shown in FIG. 4, the free end of the strip tongue 7
i1s passed through the strip opening 25, and has reached
the gap between two clamping rollers 28, 29, which
rotate in the arrow direction during this and grip and
clamp the strip end.

According to FIG. 4, the clamping process is contin-
ued until the desired tension in the strip tongue 7 is
achieved and the object which is to be bound (cable 19)
is firmly encircled.

The projecting strip end 30 must now be cut off.
Provided for this purpose is a blade 31 which is guided
in its longitudinal direction and is connected to conven-
tional drive and control means, which are not shown. In
order to make the cut, it is moved to the left in FIG. 4,
so that its blade cuts through the strip tongue. At the
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same time, it uses the spur 21 as an opposing bearing. It
may be adequate for this, if the spur forms a smooth
bearing surface for the strip in its opposing-bearing
region, as shown. However, instead of this, an impres-
sion can be provided at this point into the surface of the
spur, which depression forms an opposing blade or
cutting edge which interacts with the blade.

As can be seen in FIG. 3, the distance between the
end 22 of the loop guide and the lock 8 is relatively
large. This is a result of the circumstance that the lock
holder 1s arranged directly on the circular circumfer-
ence of the binding cross-section. In consequence, the
feed movement of the strip from the guide channel 5, on
the one hand, and the movement of the strip from the
loop guide 20, on the other hand, intersect at an acute
angle in the distance region between the end 22 of the
loop guide and the lock holder. This large distance can
be avoided if the two paths are guided at right angles
with respect to one another (EP-A 0,264,142), but
other, more severe disadvantages must then be ac-
cepted.

The guiding uncertainty in the distance between the
end 22 of the loop guide 20 and the lock holder is over-
come by the invention in that the invention provides the
slide head 9 with a guide surface for the strip tip. As can
be seen in FIG. 2, the slide head 9 has a surface 32
which faces the open side of the tool, opens close to the
strip opening 25 of the lock 8, and on which the tip 27
of the strip can slide along in order to find the opening.
The guide surface 32 may be of groove-shaped design in
order also to provide side guidance for the strip tip 27
however, in general, this is not necessary.

Once the binding process has been completed in ac-
cordance with FIG. 4, the slide 9, 10 can be drawn back
into its original position (FIG. 1), and the bound object
can be extracted. During the extraction, those parts 21,
23 of the lock holder which are opposite the slide head
9 may be a hindrance if they are firmly arranged and
engage 1n front of any shaped projections of the lock 8.
For example, if the head 8 which is shown in the draw-
ing has an attachment part 33 which grips a plate 34
which projects on all sides. This plate is located behind
the spur 21 and partially behind the holding region 35.
However, since these parts 21, 35 are firmly connected
to the lower part 16 of the pliers, they are pivoted for-
wards, and also a little downwards, during the opening
movement of the part of the pliers, into the open posi-
tion shown in FIG. 1. This is achieved by the pivoting
point 18 of the part 16 of the pliers being arranged under
and behind these parts. These parts therefore move on
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an arc which 1s pointed downwards and to the left in the
drawing. In consequence, a movement in the extraction
direction, like an ejector, acts on the object. The open-
Ing also increases in size in consequence, through which
the projecting parts of the lock can be extracted, so that
the extraction is simplified.

Thereafter, the process can start once again.

I claim:

1. Tool for binding an object by means of a strip (6),
which has a strip tongue (7) and a strip lock (8) with a
strip opening (25) which receives the free end of the
strip tongue (7), the tool comprising a lock holder (21,
35, 23, 9) and a loop guide (20), which originates from
the lock holder, returns thereto and can be opened and
closed, for guiding the strip tongue (7) around the ob-
ject (19) to be bound, as well a slide (9, 10) for feeding
the strip into a position (3) in which the lock (8) is lo-
cated 1 the lock holder (21, 23, 35, 9) and the strip
tongue (7) 1s located in the loop guide (20), the tip (27)
of the strip tongue (7) being located ready for insertion
in front of the strip opening (25), and the lock (8) is
located in the lock holder (21, 23, 35, 9), characterized
in that the lock holder is formed at least partially by the
slide (9) and by lock supporting means (21, 35) which
can be at least partially removed after the binding pro-
cess and in that the tool includes a guide channel for
guiding the strip toward the lock holder, the guide
channel tangentially intersecting the loop guide adja-
cent the lock holder.

2. Tool according to claim 1, characterized in that,
the lock supporting means comprises a spur (21) which
1s located between the original connection of the lock
(8) to the strip tongue (7), on the one hand, and the strip
opening (25), on the other hand.

3. Tool according to claim 2, characterised in that the
spur (21) can be pivoted away after the binding process.

4. Tool according to claim 3, characterised in that the
spur (21) is rigidly connected to a part (16) of the loop
guide (22) which can pivot, the pivoting point being
arranged such that the spur (21) is moved during open-
ing of the loop guide somewhat in the direction in
which the lock (8) is to be removed from the lock
holder.

3. Tool according to claim 2, characterized in that the
tool includes a cutting element (31) and the spur (21)
forms an opposing bearing for the cutting element (31).

6. Tool according to claim 2, characterised in that the -
spur (21) forms the start of the loop guide (20).
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